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I. <02ircnt)y Amended) Ameth<>d&rfkbncalinga|Mttionof8nt^^ 
semicosduccor sul»$trotc» Uie method comprising: 
cieanfns iht sur0ioe of the subscniic; 
jbrmiiig a chii) Cn$u!m6 ow the sulmraic; 

deposfdug a high dtetectrie constant (high-tc) matenaS over the thin hisulale; 
l^erfonosing a hydfogen*based mmtsU on the lugh*k mat^mai: and 
fsarfiMmtng on o3(ysai-based anneal on the high-k mdieridi* i^exein the hydio^*ha$ed 
and oxygen-basod anneals oociar seqsentidiy. 

1 (Original) The method of da!m 1 ftmher comprising: 

seiedtng a first tempenoum, a ftist {iressi£re« and a ftrsi iimd (br the hydK^n^hased 
anneal; and 

setectis^ a seemid teii^3erait»^ 
based anneal. 

3» (Onpnssi) The is^thod of cbim 2 wheivai Ihe liist t^np^^ttire h select^ Mm a 
tar^ hetH«eaalxmt 5(K)^aiul ahom 1000 X, the (ksi^l^^ 
betwm i^btmt 0*1 ttuv and a^oitt 760 Umt, and the ftfst tlnvs m «deaod ton a lan^ between 
db«2i to aecomls and abotst 10 minutes. 

4. (Original) Use mcihod of claim 3 whcfthi ihc Clisi tonpcmtixre is abom $00 the 
rirsi i^remm is about ^tmr* and the tot tiiae is about I otimitt^ 
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n»ife between aboiix TOd mid oImka 

taweon ston I mlllttoir and abosa tO im » and Hhb second tmie Is vetoed fiim a rangp bctwvim 
ibo^ I $ec^ «od 300 sem^ 

6. (OripiwJ) Tfeemcthodoftlaia I fWbcr coit^ri$ing selecting « fiist^ 
liyini^eyMiased anneal and a second chemkai for tlie <»xygen«ba$ed aimeai* wlierdn the dnst and 
9csimd dses»U:als are sdec^ based on d chemtod fiOiii]M»sitlmi of Uiq hi^k m^tA , 

group eonslslii^ of: 

HNli;aiHi 
Sim 

(Ofi^naJ) lliemetjNidofckIm ^i^icfdnthesecx^ ^omtlbe 
OA 

ft^nk li^de|»osldon (AU>) |Hfo^^ 
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the method amher comprises sdccting m HKh deposition itmpcnmire jOhom » mi^ between 
oboQt 200 ^ and oborn 400 ^ imd seteeting a de^ 
S Ans^troms and about 75 Angstmrni 

It. (Ongmal) The method of diubn IOwhmiji«plm1tlyofcyelesof(li6AU> pmess 
are p^ormed imtil the iete^ed dep»Silk»ii dci^h is dttatned. 

1Z (Orismai) The mdhod of elaim I iwhcrcin subaliatc con^j&bcs diamond. 

13. (Ofig^^ Amethodfor^flKrkadi^aportkmofBnintegm^ 
scitdoonctosoriuhstme, the 

piactng a psoMlo-itibstmie in a proc&ss rt^or, 
applying a loading treamsem to the psetido-sub^mate; - 
removing the pseitdo^stihstiaie ham the process re^tor^ 
plach^ a <tevioe stibstnt^ tnio the psoees$ itador; and 
fornung a po^silicon layer the devi^ 

14. (Ori^na)) The method of cidm 13 wherein die i»tmido^$uhsti^tecoii^ 
material selected iom the groirp consMi^^ of: 

^Icoft;^ 

dkUtMitd. 

15. iOfipml) The method of diatm UHmha^eomprising; 

setee^ns ^ tmpcmmt^ a presstne, end a Urn time Uff the k^^ng treatmen I; 

and 

seketing a seoond temperanut* a second presstii6» and a second time to the poSy^mi 
lawyer formsikm* 
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Id. (Ori^sal) Tbemelliodofddm IS vtri^rebthefintten^oratiire 
fang^ between aboui S$0 *C and 0mi 750 ^C, the fim pressure I s selected ftiwn a range beavaen 
cibou 1 0. 1 torr jiml about SO torn ami die fimt time H seicded (torn a rm^ beiwoca about 1 
second amt about 5 nunutCd. 

17. (OrigmaO Hie method of ds^m l6wtieielnthefifstteiii|mttiiejsaboul^^ 
&stprtssureisaboul40Kon.amlfli6rtmtttmeisa^ I minute. 

tik (Oiigmal) The method of cMm 15 «1i€fdn the «c»oiidt6n^^ 
a isinge between aboui 700 X asHi irtKmt 900 ^> the se^^ 
between about i millitonr and tteiaTiSOtoinr. and the second 
betvmn^OfUt i socosid and about 20 mimtes. 

1 9« (Origltial) The method of claim 13 iujther compiisii^ seleciUig a diemieai ibr the 
loadHog treatment* 

20. (OHpMil) The n^sthod of claim 19 wtoem the diemie^ t$ sdoaed from flMt gyoup 
consisting of: 

NH);and 

21. (Ori^nai) The method of daim 13 wheiein the loading treamiemt$perfon»ied 
withm the same |»ocm environmM a^ the poli^ieon formaltoii. 

22. (Original) The meJhod of daim 13 wheidn the loading treamuant ii perlbnued 
within an individual guoeess environment 

23« (CNrig^na}} Theinodtoditfdaim 13 wlKivmlheloadi^ 
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24, (Onglnal) Ami^hodfor^t^asingaiMsnioaofanirie^^ds^^ 
$^iconduccor sub$iy&te« the mcUMul com|»i^n$: 

cleaning tfie surface of die substnise; 
fimiins a Cliu» l^ttlate over tl^ 

dqwslling a hl$h dicrecoic ccmstsm (h!^Mc) material over the thin tnsultte; 
pcribrming a hydrog^m-basoi aimcaS oo Ihe higMt amioial; 
pcffbrmf itg on coiy^ca^btatA anneal on ilie higMc material, wlM&i» fhe bydiogeiMkased 
and oxy^"'"'^*'^^'^''^ araieala oeettr sei|iHn^b^yy 

applying ti loading crcarnicnl to the fdi^hk malenai; and 

forming a poly-siliooji layer on the tieatcd U^k ixtalerial wherem die lodding ueatinettl 
and poly-dlicon d^iosiiion occur sequentially. 

25. (Cunemiy AmsnAcd) tbe mediod of elaim 24 ftntto eompri^i^t 
sdecting a fifsl t«iipenlti{«; a funl 

Meeting a sfitond lexnpemiiore^ a second pr&wm, and a s^m4 time fcnr the oxyg^ 
based gftf^ aaaaaal: 

sdecting a dnrd tempeiantte, a ihtid presrn^ ml a iMrd tf me fbr Ihe ioadUtg tieatmcm; 

«id 

sdeciing a fmtrdi lemjpeMiie* a fourth pimim^ and a ibmh time for the poly«$i^coii 
layer formaiioa 

3$. {Original) The method ^efa^ 2S who^a the Itist tcmpotmire 1$ selected li^mn a 
* range betvi^nabota 500^ and dM: IOCKI'H:, the fimp^ 
heiw<m abottt 0. 1 tonr and a^om 7fi0 tonr, and fhe CIrsi time Is selected Srom a range betwc«^ 
aihoat 10 seconds and abocrt 10 minutes. 
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27. (OftfiUidD The method of claim 26 
HrapivssareSsabom^Otcmr^aittltfaefiisttimeb I mnm, 

2S. (Orisiiml) The mdbod of claim 2$ whar«ia ihc second tcrapofamrc ts sctccttd from 
a nii^e betvi^ atom 700 ''C and abom (he 8eo^ 
between QhOBt i mlltitorrandiitboui 10mn;andiheseeotd 
abottt ] secofid and dMuit 300 seconds. 

29. (Ongiaal) The method of claim 25 the tWid ten^Kmirc is sclcciod from a 
rai^ towaeno^ 4S0 ^ c»d abom 6$0 X, die mild 

beiwocn idioBtOLl toirand gteut ^toir» and the third tli»: issdectf^ iiom a range between 
about 1 mon^ and abmtt $ fl^mit;^ 

30. (M^inal) Tlie method ofclaim 29 wherein the ihiidicmpenuurebab^^ 
die thkd ^mme b about 40 lofr, and die Odnl 1^ 

31. (OH^nai) Titc method ofclmm 25 wtie«in the fttorth temperature is 

rms^ betwcsCD about 700 *C and about 900 *C the fourth pressure is selected from a range 
betwe^ abotti 1 miliitonr and ab<mt 7^ t<MT, mid the rouflh time is aetecled 0om a nmp 
beriim»8bmd t second and 4^ioul 10 ftnmitas^ 

32. (Original) The method of cbim 24 further comprtsmg selecting a first chemical for 
the hydn^-basod anneal, a second t^itcal foi the ^^fSf^-^mcd anneal, and a third chcmkia 
for the loadii^ Ueatmeni, wherein the fir$t, second, and «drd dMsm^la arc selected based on a 
chcm^ composition of the b^4c mateitM, 
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(Oiisinal) 11w method «f«l«m 32 wte^ 
gnNtp oonslsttng oi^ 
H,; 

StiU 

34. (OngiiwD 11ienwAodof<telm32^»teBiatl»sM 

35. (OnginaD The mt^hod «f claim 24 wfecrdo <hc tdgh-k cciatmai ts dqwsilod using an 
ax«mk Isi^ dcposHlon (AU»> pit^^ 

36. (Original) The mdhod of m 15 whirrein Che Wgb-k mmenal is WCh. wh^ma 
Oic method amhta- cowpnscs sclectti^a HR>> deposition ito^raiure from a range fe«tw«8n^ 
ahoat 200 ami about 40D X* and fida:Ung a <i^ition from a caage between about 

3 An^tfoms and cdKmt 7S An^momft. 

37. (Ori^l) Them«hodofclaim35^)^icremaphiiali(yof€^ 
axeperfontu^ unii) aaelectod d<^tiion4^ Is mm^ 

3S. (W^mO thcnwitKKlofctoimWii^^ 
wiiHn the 4»me pfoeeis cnviimnem of die pol^^^iUooa (bmt^iion. 

39. (On&nsd) 1ttcm»Jhodof«ym24wtiafwnlhc^te^^ 
within an individual piocess atvfnmanent 
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40. (Oflgiiial) Thcmefl»dPfdaiiii24wferrc^lbctoad'^ 

41. (Ori^) Themcfl»aofd<dm24vrtierdnihc5ubstm«camj^ 

42. (Oirtttitty Amended) A method for fetok^ins* 
semtcondtictor substrate* ilMS method compvtstag: 

cleasttig the sitf&ce of (he rmMiiir, 
forming a ihiii itmhue on the sti^mie; 

dcpoalkg a high dicl«^ftc eodstaitf (Wg^*) ^^^^ ^ ^ mailate; 
pcrfoimsng an dimeal on (he htgh*1c materia!; 

applying a imbsss^^ high-k amteilsl: 

forniing a poly^jcaii la>w on the irotcd high-k material, whcwm the emeal M^SSIfe 
-TTfitlitlfimtTltm'*^^ ^ pol^Haltcon dcposhJon occur scqaentially, 

45, (Cmmi^yAfimM TI»iaeSiodof<*dm42fiBthari»»t^ 

sdeeiii^ a ^ (empeiwfc, a fiist ppsssmt, and a fto tiro for the tiydm^«*<omaliMng 

gas loading ueatment; and 

seltt^ng a ^coad lemperataipe* a a»ond jjiessujc, and a second time for tl» iwlysilkoo 

44. (Ofi^mat) The meJhod of di^m 43 wherein the flm tcmpcramre is sc!a:ied Ihwn a 
rar^ herw<^ abmJt 450 X and about 6$a *H:» the first pitsxmt is sctectcd from a range h<awee 
about Oa toff and about 80 toJt. and <he lifsi time » Bcte^ 
£eeond a>^ about 5 tnintitea' 



41 (Ori^) The method of claini 44 wlM»emihcfim 
fii^ pie$$tii^ iaflboui40 tw, anda» ilrst ^ is about 2 mmutea. 
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ft mnsp b^wetn e!bm TOD ^ iifld about 900 Hms second pressuxe is stltc ted fitom a razige 
hciween abom I miUitoir and about 7«0toir. and llwsKWI time i««clott«l ftoaarang^ 
ticiwcoi aboot I second Biid about 20 minutes. 

47. (ComntlyAixJCwW) Thcmahodofd8iiii42&iaiwconii»^ 
|j yd>fty>ft.c<»ntfllninfl gas fi«r tbe Iw^treH'eB.^a^ c»B to«Kng tieafancill> 

48. (Comaiily An^oded) The method of claim 47 whcrdn the etefBG&l hyfaom: 
cont«i^itg cas is sctcOed from the group <oitttst^ of: 

Hi; 

NH9;esd 

4% (Ctmtitbr Anifindod} tlkcimthodofolaim^ wlic^ 
loa^tig ttooincni Is pctfimncd within d» same process cttwonmeisi of the fwly-si licon 
ibrmaiion * 

50. (Cttn«ntly Ametided) The method or<:laim 42 wbcrein the l^ydrpfcn-contaimnn m 
loading tmnneiit b patowcd mtMn an tadlvf^l Focweiiviswtmew. 

51. <CtincatlyAnicnd«d) The method of daim ^ whcwn the te^^ 

52. (Original) The method ofdaim 42 whcrom the hi^ 
atomie layer d^tloii {AIJD) irnKKSft. 

5S. (Ottgini* Ilienidliodof«^m^» 
ihe me^ fin^ier comjwiscs idectltis an HKh dqwsifion tonpcniiuje fiom a range between 
about and about 400 *C and sdceting a <fepositioii dejrth ftom a nm^ to^^ncen 
3 Angistioms and «Axmt 75 Angsuom 

54* (Oi^maO Thei^tliodofelalm52wlicfdiiapltiia^ 
are perfoimed iiaai a ^e«cd <lepo^m dc^ 



55. (Ofiginal) The nieibod oCelaim 42 wticfcin the aibstiate eomimscs diamcHid. 
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-IS. (QitgiaaO Ai»ii-¥Dtiillefuaiifl]y 

hMaatt»««gc lOTglBicss (RIO 

ite meoO^eidde te^ iiaai a nndtl4aytied si^^ 
film ite to* ft ««W gnto ato « ilmi to 

LU 
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m&e^ Is pmv^ Oft oeial^dde ^ 

has«nii«cniigefoiighn£S3{|Rai)&oi3i^ 100 nm. 

piiisiMiEMBi^ ffccondlfig lacdl tittle 
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iltt^a^iaioleaaa 6 iiQ^ pofito {b^^ 

&imlfig ft Sfi^ contiku as ft 1^ 

tefmnitei of to tot iiu^*<nd^ 

21. (Wtthdrevm) Amei^ibrtetoingftao^^ 
1 9, wtiicfe Itethcr ccmipitm d step formli^ « $«a«id iw^ftlnMcidc !»jrcr betM««ii (toe siei^ for 

^ttcii^ tttsto<no«ygeo ^mosphttt^sArndt^Ba tot gasatinoaptoig respetavftly In the 
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t. <Ciumii]yAm«ndfed) a method i^tttMs^ei^ 
senmmdtoor substme* ttie metltod atmpristng: 
eiotiiuig the surtaec of the substr^ 

perlomitng a h^^dn^gicxi-hascd amit^ on <he higfi-k malmal; gn^ 
par^Mmins on oTfyf^esn-hsts^ anneal on the h^k tmcedat wbarttn the h><hogim*ba^ 
oxs^en-hased anneals oocisr seqnentki^. 

t ^^nal) The roediod«fclmm I &Jthercoi«|mm|^ 
seloc^li^ 8 to ten^ientture^ a 
a3i!ieal;smd 

sele<^mg a $^nd tas^^ersitiiit^ d jj^ond pie$^mr^ d»d a $eeomi ^fue f<»r the oxygeti* 
based iQStic^* 

bet%i^ about m^sl {(m^'d^iMfm jst^e is selec^d ftom a mge 
beiweeDiiH)iaO« l torraod inborn 76t> tost; oiidteti^ 

fimprcssiim Isabel 40 «»fr, ana thefts i minuu:; 
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5. (Orijglnal} The mtthodofclaun 2 wtunxrtnUw second 

ron^ between aboui 7(M) *C ond abcmt 9D0 llie second {»ressttre is detected teom a nmgp 
between aboui I mtllitoirinki about 10 «m» uid did second dmeb seloetcd fium a ra^ between 
ftbota 1 $eeai)d mid id)otit 300 seeonds. 

6. {OHg^ui}) The method chim 1 IMber tompristns $£t^ns « i1 cbcmic&J ft»- ihe 
hydrosgen-bascd dnneal and a secoxid chemical for the oxygcn^based anneal* wlierein the flist and 
seco«id dicimicals am sdectcd based on a 

7. ((M^nal) The]neihodof€foim6whefmtenfss^%^ 
gn»tip cormsting of: 

HHjcand 
Si1i4 

$> {Onpsia]) Tliemet]»)dof€hitm$whi»tiii the second ehem^ 
group consisting ofj 

Na«iid 

DtO. 

9. (OHjgM} Theiiitidiodofcialmiv^Mn^ 
h^ depoiatlon (AIJD) pvocefs. 
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10. (Origmal) Tl»sx»:lhodofcy m$whei«to^oy^^k material is H 
the method &Rto^€mni»ises€dectii«miHl% 

ahm 200 ^ and idKrat 400 ^ mid sdeaiog « deposition dqpth fh>m » range bctweoi about 
S Attsanm and d>oui 75 An8$in»tis. 

IL (Ori^nal) lliemdhodofclaim lOwhoebaplm^^ 
ai« peHbmial unlit the «!lee4ed 

12. (Ortgiiml) The method of ctatm 1 wherein tlie substrate com{ms<sd3 

1^ (Orlj^^ AmethfidnyrObrkatii^aptmionofinmt^r^ 
Sffl^oondtimr «^stniU^ tlic memod oomprlsing: 

ptdctng a pscudo-stibsirEit In a pwotss ivactor, 
applying a loadii^ tre^^mem to the psettdo-sobstrate; 
{tmoyxng the psensdtcHSdbstmte from the pioctsss reattar» 
idaebsgodovkcsiibstfaiebicoihopioeessfta^ aitd 
fisnedms a po^ Ikon layer upm tSxt dtPfkt m^^mt. 

i4. (Ori^nal) The method otc^m 13 wheitm the pset^^solH^te eon^rises a 
mttdal seketed &om the iroiip consisiias of: 
i^li^ii* and 
^SamoiiKl* 

I $. (Original) Hie method of claim 1 5 thnher eompriatng: 
seteetlf^ a fiist tempcmitti^, a iii^ pies^ 

and 

$electti|g a second tempetature. a second pfaasmo* and a second time for thopc^yHMlioMi 
layer fonaalion* 
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16. (Origifial) Ttemc^sodofddm iSwtoeinthcORite^^ 
range b^vcfi about 550 aiid Mmi 750 the fto 

flbcmt 0.1 toiT and about SO im, and the Cltsi time bseteetcd fhmi a range between about 1 
second mid about 5 minuted* 



o 
o 

LU 



17. (Onginal) Hie inelhod of claim 16 wteiein the fiist temperature Is about 625 X»<be 
Onapressuieie about 40 tOff. and the fimt^^^ I minute. 

IS. (Ofij^ttal) Hie method of clatm IS whctein the second iisnpmturc is eekcted from 
a rai^ between about 7CK> obtmt m the $ecc^ 
between tiboet 1 niinitonrendttem760toir»andtheseo(mdtliiieissd^ 
betweenebout I second and about 20 mimites. 

19. (Ori^nal) Tbemclhodofclatm 13 iuitherconiqimm 
loedlRgmtnmt 

m (OHglml) 11mf8ean»d«fc^l9wliaeinthedi»ni^ 
consls^n^of: 
Ha; 

MH^and 
SIII4. 

21 . (Origmai) Tbe method of daim 1 3 wherein loading treatment is pcr^mied 
w^sm the smc ptoces& &mi6mnm es the poly-dlteon tformadon. - 

CO 

21 (Ori^wil) Hiemeahodofdaim 13 «4«idn the loading twatmcirtiapcrfom^ 
within en in^idual |»roe6S$ environment 

13, (OrtginaJ) Ttie me^mdofctaim i3 wtieteraOwhnRi^ 

5S. «^^M> Then^akOdoft^m 52wliaeinthelttgHcmatt^ 

the method IM»^r oompif $e$ selcctmg an HPCh deyiosition t^n^ture &om a range beiwcen 
aboui 200 X about 4m and ^dcctinga dejn^tton depih from a range bei^t^ abtmt 
3 Ang^ifoms and ^ut 75 Angs^om 

54. (Origntal) The mefliodofi^m 52 wherein a pluiall^ 
aie |M^()»m)ed imtti a sdected 4e|)Osmo^ 



55. (Original) The ttiechod of daim 42 whesdn ito si^sttate cmnintses dtamoid. 



